A small series of patients underwent radio-isotope lung scanning before and after the bipedal injection of oily contrast medium for abdominal lymphography to assess known malignant disease. After lymphography the lung scans showed an increase of between 12 and 100% in the radioactivity recorded over the anterior chest. No change was recorded over the posterior aspect of the chest. It is suggested that the increase is a result of blockage of posteriorly placed pulmonary capillaries and diversion of blood flow to the anterior segments.
An awareness of the complications which may occur during and after lymphography (Kinmonth, 1972) would allow steps to be taken to minimize their effect. This paper relates to the complication of pulmonary oil embolism following the injection of contrast medium into the lymphatics of the feet.
Even if a very small volume (less than 4 ml) is injected, some of the oil reaches the lungs. Gold and colleagues (1965) calculated that if 20 ml of Lipiodol was broken up into micro-emboli, 10 [Jim in diameter, it would be possible for every capillary in the average lung to receive two such emboli. They found that the pulmonary diffusing capacity, capillary blood volume and pulmonary compliance were all reduced for 72 h after lymphography. Wallace (1967) performed lymphograms on patients before thoracotomy. Lung biopsies, taken almost immediately after lymphography, showed fat staining material almost exclusively in capillaries. In biopsy specimens taken 24 h after the injection there was oil still in the capillaries. In addition, fat staining material was located in the interstitial tissues. In the alveolar spaces and bronchi there was phagocytosis of oil by macrophages. Also, following the use of 131 I-labelled Ethiodol as the lymphographic contrast medium, radioactive 131 I was demonstrated in the patients' sputum.
The authors have undertaken lymphography in a number of hospitals and find that the importance of oil embolism and depressed respiratory function following the procedure may be overlooked. The present study was undertaken to provide a demonstration of the effect of lymphography on the pulmonary capillary bed. Hospital, Halton, Aylesbury, Bucks.
MATERIALS AND METHODS
Five patients who required abdominal lymphography for the assessment of malignant disease gave their informed consent to lung scanning 24 h before and 6 h after the procedure. In addition, two patients were investigated, because a pulmonary infarct was suspected, and were found to have normal scans. These acted as controls and agreed to a second scan 24 h after the first.
In each patient the technique was identical for both scans. Care was taken to give exactly the same dose of radioactive isotope, about 1.5 mCi of Tc 99m , attached to the same volume of albumen macroaggregate on each occasion. The distribution of the isotope in the lung fields was recorded by a rectilinear scanner calibrated, on each occasion, to produce the same amount of film blackening per unit of radioactivity detected.
The diameter of the macroaggregate particles is 10-60 (xm; thus the isotope distribution identifies the position of labelled particles wedged in capillaries of approximately this diameter.
RESULTS
All the patients had normal lung scans initially. The control patients had unchanged scans 24 h later. On the second scan four of the other five patients showed a significant increase in the amount of activity detected anteriorly over the chest ( fig. 1A and B) . NO patient had a significant change in the amount of radioactivity distributed to the posterior segments of the lungs. The number of radioactive disintegrations per second over the "hottest" part of the chest anteriorly and posteriorly on the two scans is shown in tables I and II. There were increases of 12, 25, 37 and 100% in the level of activity anteriorly.
BRITISH JOURNAL OF ANAESTHESIA A review of the patient who showed no change in the post-lymphogram lung scan revealed that he had received an insufficient dose of contrast medium to allow satisfactory demonstration of the abdominal nodes.
DISCUSSION
No radioactivity detectable by the method used 3 remains in the lungs at 24 h after a lung scan.
The oily contrast medium passes through the lymphatic channels and nodes to the left subclavian vein. This occurs at a slow constant rate over the duration of the injection, about 1.5 h. The fine droplets are distributed in the pulmonary arterial blood.
This study indicates that in the supine position there is preferential occlusion of posteriorly directed lung capillaries by the oil droplets, resulting in the diversion of blood to the anterior pulmonary segments. At the time of the post-lymphography lung scan some isotope-labelled albumen particles enter the terminally occluded, and temporarily stagnant, posteriorly directed capillaries. Because of this posterior capillary occlusion there is a preferential flow of blood to the anterior segments, carrying with it a higher proportion of the injected isotope.
The radiologist has a dilemma; he must inject enough oil to produce a satisfactory lymphogram without giving an unnecessarily large dose to the lungs. Usually, control x-rays are taken to show the progress of the column of contrast medium and the injection is stopped when the level of the fourth lumbar vertebral body is reached. If the lymphogram is of good quality there will be a degree of pulmonary oil embolism. The consequent decrease in function is more important if there is pre-existing lung disease.
Enlargement of the abdominal lymph nodes will not prevent some of the oil reaching the lungs. Obstruction of the lymphatics will cause a delay in the upward passage of contrast medium and in the occurrence of decreased pulmonary function. Wallace, S. (1967) . Alterations in pulmonary function secondary to oil embolization during lymphography; in 
